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(54) PRECISE POLISHING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To further improve the 
flattening of a surface of a work to be ground. 
SOLUTION: A slurry guide groove 7 provided in a 
polishing surface 1a of a polishing pad 1 comprises 
spiral grooves 13a and 13b basically comprising the 
logarithmic spiral shape with a center of the polishing 
pad 1 as a starting point, and curved radial grooves 14 
with the center part of the polishing pad 1 as a starting 
point. A plurality of spiral grooves are formed, and the 
spacing in the radial direction of a route is equal. The 
slurry guide grooves face at equal space the surface as 
the work, the distance of grinding fragments carried to 
the spiral grooves becomes uniform in the whole 
surface of the work. In addition, the load applied to the 
work during the polishing is uniformly distributed within 
the wafer, and the flattening of the surface of the work 
can be improved. Since the number of turns of one 
spiral groove can be reduced, the time of holding the 
polishing fragments within the grooves becomes 
appropriate by adjusting the number of the multiple grooves 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]With a holder which sticks a polishing pad on a rotating surface plate, is deflected from 
a center of rotation of said surface plate, and is rotated in the upper part of said surface plate, 
hold a polishing object in the state where the surface was confronted with said polishing pad, 
and. It is the precision polish device which supplies a slurry on said polishing pad and ground the 
surface of said polishing object, A slurry guide groove guided so that said slurry can be held and 
said slurry may distribute all over the surface of said polishing object by rotation of said surface 
plate and said holder is established in the surface of said polishing pad, A precision polish device 
which said slurry guide groove has the spiral shape slot which made the starting point a rotation 
center part of said polishing pad, and is characterized by carrying out a radial interval of a 
course of said spiral shape slot at equal intervals. 

[Claim 2]The precision polish device according to claim 1 which allocate radially said two or 
more spiral shape slots in parallel, and it is made spiral shape of a multi-thread slot, and is 
characterized by carrying out a radial interval of each of said course [ in / two or more / spiral 
shape of a book ] at equal intervals. 



[Translation done.] 



* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the polishing pad in precision polish of 
a semiconductor device or the devices for OPUTO mechatronics (thin film head etc.) about a 
precision polish device. 
[0002] 

[Description of the Prior Art]In recent years, in order that the semiconductor device as a 
precision polishing object may raise a degree of location, it has come to be multilayered, but 
[ therefore ] the case where flattening of the surface of a polishing object fell and a level 
difference arose on the surface came out. In the manufacturing process of a semiconductor 
device, since the wavelength of the light of optical lithography will become short if the line width 
of micro processing becomes thin, the opening coefficient NA also becomes large, and in order 
to obtain high resolution, the depth of focus will become shallow. 

[0003]Since the surface of the semiconductor device in manufacture of the semiconductor 
device multilayered in order to raise a degree of location, as described above is not necessarily 
flat, The line width of micro processing in manufacture of a semiconductor device takes for 
becoming thinly and complicated, and a level difference arises increasingly on the surface of a 
semiconductor device. 

[0004]The problem of causing increase of a wiring piece or local resistance, bringing about the 
fall of the current capacity by open circuit, etc., or causing resisting pressure degradation and 
generating of leak by existence of the above-mentioned level difference arises. When it is going 
to increase resolution in order to raise the yield and reliability since the depth of focus of a 
semiconductor aligner becomes shallow substantially by existence of a level difference, the 
depth of focus becomes still shallower and there is a problem that processing is difficult. 
[0005] 

[Problem(s) to be Solved by the Invention]In order to be able to perform easily micro processing 
which increased resolution, flattening by the side of a semiconductor device is required, for 
example, there is a thing using chemical and mechanical grinding (the CMP method), and an 
example of the structure is shown in drawing 3 as indicated by JP,7-321076,A. 
[0006]The polishing pad 1 1 is stuck on the surface plate 2 which rotates in drawing 3 as shown 
in the arrow A, The wafer holder 8 which rotates as shown to the arrow B by the position which 
is the upper part of the polishing pad 1 1, and was deflected from the center of rotation of the 
surface plate 2 is formed, and it is held so that the semiconductor wafer 5 as a polishing object 
may stand face to face against the polishing pad 1 1 by the wafer holder 8. 

[0007]While the above-mentioned semiconductor wafer 5 is pushed against the polishing pad 1 1 
via the packing pad 12 with the pressure mechanism 9 and the abrasive soap 6 is dropped on 
the polishing pad 1 1 according to the abrasive soap feed mechanism 10, By rotating the surface 
plate 2 and the wafer holder 8, respectively, as shown in the above-mentioned arrow A and the 
arrow B, it comes to perform rocking movement, the semiconductor wafer 5 rotating, and the 
surface is ground. 

[0008]As shown in drawing 4 , two or more slurry guide grooves 15 of the curved shape radiately 
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prolonged from the center are established in the above-mentioned polishing pad 11. By making 
it rotate, as the surface plate 2 and the wafer holder 8 were described above, the 
semiconductor wafer 5 is ground and the grinding waste generated by the polish is discharged 
by the way outside the polishing pad 1 1 by the slurry guide groove 15. 

[0009]However, since the intervals between each slurry guide groove 15 differ by the center 
[ of the polishing pad 11 ], and periphery side (larger [ periphery side ]), Distance until grinding 
waste is carried to the slurry guide groove 15 by the inside-and-outside circumference of the 
polishing pad 11 differs, Distribution of the pressure (load) which furthermore takes for a wafer 
at the time of processing became uneven within a wafer, heterogeneity arose in the polishing 
accuracy of the semiconductor wafer 5, and there was a problem that it was difficult to raise 
flattening accuracy further. 
[0010] 

[Means for Solving the Problem]In order to realize a polish device which solves such a technical 
problem and may improve further flattening of the surface of a semiconductor device as a 
polishing object, or devices for OPUTO mechatronics (thin film head etc.), In this invention, a 
polishing pad is stuck on a rotating surface plate. With a holder which is deflected from a center 
of rotation of said surface plate, and is rotated in the upper part of said surface plate, hold a 
polishing object in the state where the surface was confronted with said polishing pad, and. It is 
the precision polish device which supplies a slurry on said polishing pad and ground the surface 
of said polishing object, A slurry guide groove guided so that said slurry can be held and said 
slurry may distribute all over the surface of said polishing object by rotation of said surface 
plate and said holder is established in the surface of said polishing pad, Said slurry guide groove 
shall have the spiral shape slot which made the starting point a rotation center part of said 
polishing pad, and a radial interval of a course of said spiral shape slot shall be carried out at 
equal intervals. 

[001 1]From according to this, a slurry guide groove having a spiral shape slot, and having 
carried out a radial interval of a course of the spiral shape slot at equal intervals. Since distance 
until a spiral shape slot is carried radially and grinding waste reaches a slot becomes the same 
about a radial direction of a polishing pad, time when grinding waste is held at a polished surface 
of a polishing pad can be equalized. 

[001 2] Allocate radially said two or more spiral shape slots in parallel, and make it spiral shape of 
a multi-thread slot, and. By having carried out a radial interval of each of said course [ in / two 
or more / spiral shape of a book ] at equal intervals, As opposed to a case where time if many 
one spiral shape slot is rolled, carried out and formed, until it will be discharged through inside 
of a grinding waste fang furrow becomes long, Since a number of turns of one spiral shape slot 
can be reduced, time held in a grinding waste fang furrow can be made suitable by adjusting a 
number of start of a multi-thread slot. 

[001 3] Although the above mainly explained a semiconductor device, it can use also for precision 

polish of a device for OPUTO mechatronics like a thin film head. 

[0014] 

[Embodiment of the Invention]Based on the example shown in the drawing of attachment in the 
following, an embodiment of the invention is described in detail. 

[0015] Drawing 1 is an important section expanded sectional view of the polishing pad 1 used for 
the chemical-and-mechanical-grinding device with which this invention was applied. This device 
may be the same structure as what was shown by the conventional example, and omits the 
detailed explanation. 

[0016]In drawing 1 , this polishing pad 1 is stuck on the upper surface of the surface plate 2, and 
laminates the elastic layer 3 provided in the surface plate 2 side, and the hard resin layer 4 
provided in the polishing object side. It may be the urethane foam material and other fizz resin 
materials which were used for the conventional polishing pad as the elastic layer 3, and is good 
in it being the vinyl system copolymer material containing the ABS-plastics material which is 
non-fizz polymers material as the hard resin layer 4. 

[0017]The slurry guide groove 7 which makes the upper surface of the hard resin layer 4 which 



stands face to face against the surface 5a of the semiconductor wafer 5 as a polishing object 
distribute the slurry 6 supplied on the polishing pad 1 all over the hard resin layer 4 is formed. 
By forming this slurry guide groove 7, grinding efficiency with discharge of grinding waste, 
discharge of the used slurry 6, and the edge of the slurry guide groove 7 can be improved. The 
effect of a polished surface being made into a uniform temperature and being able to keep 
constant the rise in heat of the wafer surface 5a is ** by distributing slurry volume uniformly to 
the wafer surface 5a, and discharging the excessive slurry 6. 

[0018]An example based on this invention which validates the above-mentioned effect is shown 
in drawing 2 . The polished surface 1a of the polishing pad 1 is shown in drawing 2 , and the 
above-mentioned slurry guide groove 7 is established in the polished surface 1a. For example, 
this slurry guide groove 7 makes the central part of the polishing pad 1 the starting point so 
that it may be well shown in a figure, it is constituted by the spiral shape slots 13a and 13b of 
the spiral shape computed on the basis of the logarithmic whorl, and the curve radial furrow 14 
which similarly makes the central part of the polishing pad 1 the starting point. 
[0019]The above-mentioned spiral shape slots 13a and 13b are based on the formula which 

asks for a logarithmic whorl. It is Ru=ae Ptheta when the radius of a logarithmic whorl is set to 
Ru. — (1) 

It is come out and expressed. Here, a-P is arbitrary coefficients and theta is an angle of polar 
coordinates. 

[0020]The above-mentioned (1) formula is used for these spiral shape slots 13a and 13b to 

0<=theta<=4pi. From a formula (1), the point r1 of theta=2pi is ae 2p,p , and the point r2 of 

theta=4pi is ae 4piP . It is L=ae 4p,p -ae 2p,p when the interval is set to L, in order to make the same 
the course interval of the spiral shape slots 13a and 13b here. — (2) 

What is necessary is just to always maintain the interval L come out of and searched for also in 
4 pi<=theta. 

[0021]therefore — if it is in 4 pi<=theta — above-mentioned (1) and (2) formula to Ru=a [e 

(theta-2pi) P + ( e 4 P iP -e 2piP )] (3) 

It becomes. 

[0022]He is trying to become a whorl which makes the slot of two sections one bunch in this 
example of a graphic display by allocating radially the two spiral shape slots 13a and 13b of each 
other in parallel. And between the courses of one spiral shape slot 13a, the course of the spiral 
shape slot 13b on another side is inserted, and the radial interval of each course is carried out 
at equal intervals. 

[0023]Although the example of a graphic display showed two grooves which consist of the two 
spiral shape slots 13a and 13b on explanation, a number of start is decided in consideration of 
retention time of a slurry, an elimination rate of grinding waste, etc. which were doubled with the 
size of the semiconductor wafer 5. That is, in allocating the spiral shape slot of N book and 
making N groove into one bunch, what is necessary is just to use the division-into-equal-parts 
interval (L/N) which did N division into equal parts of the interval L, and the formula showing 
the spiral shape becomes like a following formula. 

Ru (nH) = a [e (theta - 2pi) p +(e 4piP -e 2piP )]-L(n-1)/N — (4) 

Here, the number of n article is substituted for n. That is, n= 1 expresses basic slot Ru^ , and 
n=N+1 becomes a thing after 2 pi of basic slot Ru^ . 

[0024]According to the hand of cut of the surface plate 2, the direction of a whorl can be made 
into either normal rotation/inversion by the positive/negative of theta. Although the spiral 
shape of two or more rolls as shown in a figure is acquired by being referred to as a= 10 and P= 
0.15, those values are arbitrary with n. 

[0025]Also about the curve radial furrow 14, it may form based on a formula (1). By 
transforming at intervals of 2 pi/m, in providing two or more like the example of a graphic 
display, the curve radial furrow 14 of m book can be allocated in the circumference of the 
medial axis of the polishing pad 1 in an equiangularity pitch. If it is in the curve radial furrow 14, 



it may ask from the involute, the spiral, cycloid curve, lemniscate, etc. of a circle. 
[0026]The move (slide contact) range of the semiconductor wafer 5 in the polished surface of 
the polishing pad 1 is the range of the doughnut shape surrounded by the concentric circle of 
the size shown with the fictitious outline of drawing 2 , and sets the size of a small circle as the 
place beyond 0 <=theta<=2pi in (1) type. If it is in the move (slide contact) range of the 
semiconductor wafer 5 by doing in this way, it is unified by L which all the radial intervals of the 
course of the spiral shape slots 13a and 13b described above. 

[0027]Thus, if the semiconductor wafer 5 is ground on the polishing pad 1 in which the slurry 
guide groove 7 constituted by the spiral shape slots 13a and 13b based on a logarithmic whorl 
and the curve radial furrow 14 was formed, Since the distance carried to a slurry and the spiral 
shape slots 13a and 13b on the grinding waste is unified if it is in the move (slide contact) range 
of the semiconductor wafer 5, the polishing accuracy over the surface 5a of the semiconductor 
wafer 5 may be improved. 

[0028]Since the slurry guide groove 7 reaches the periphery of the polishing pad 1 and is 

opened wide, it can discharge suitably the grinding waste etc. which entered into Mizouchi, and 

can hold polishing speed uniformly. By lengthening the course length of one spiral shape as 

much as possible on balance with the exhaust time of grinding waste, retention time of the 

slurry 6 in the slurry guide groove 7 can be made suitable, a slurry consumption rate is 

improved, and it is effective to cost, the measure against industrial waste, etc. 

[0029]By allocating eight spiral shape slots and the radial interval of the course being 0.5-10 

mm, the distance to which a slurry and grinding waste are carried became short, and it was able 

to cross all over the semiconductor wafer 5, and was able to be made for a scratch not to 

occur. 

[0030] 

[Effect of the Invention]Thus, according to this invention, a slurry guide groove comes to face 
at equal intervals on the surface of a polishing object, and since the distance carried to the 
spiral shape slot on the grinding waste becomes uniform on the whole surface of a polishing 
object, flattening of the surface of a polishing object may be improved. It is very effective when 
using a polishing object as the devices for OPUTO mechatronics (thin film head etc.) by this. As 
opposed to the case where time if many one spiral shape slot is rolled, carried out and formed 
by using spiral shape of a multi-thread slot especially, until it will be discharged through the 
inside of a grinding waste fang furrow becomes long, Since the number of turns of one spiral 
shape slot can be reduced, time held in a grinding waste fang furrow can be made suitable by 
adjusting the number of start of a multi-thread slot. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section expanded sectional view of the polishing pad to which this 
invention was applied. 

[Drawing 2] The top view showing the shape of a slurry guide groove based on this invention. 
[Drawing 3] The schematic diagram showing the composition of a chemical-and-mechanical- 
grinding device. 

[Drawing 4] The top view showing the shape of the conventional slurry guide groove. 
[Description of Notations] 

1 Polishing pad 

2 Surface plate 

3 Elastic layer 

4 Hard resin layer 

5 A semiconductor wafer and 5a Surface 

6 Slurry 

7 Slot 

8 Wafer holder 

9 Pressure mechanism 

10 Abrasive soap feed mechanism 

1 1 Polishing pad 

1 2 Packing pad 

13a and 13b spiral shape slot 
14 Curve radial furrow 
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